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Features

m 16-Mbit nonvolatile static random access memory (nvSRAM)
0 25-ns, 30-ns and 45-ns access times
a Internally organized as 2048 K x 8 (CY14X116L),
1024 K x 16 (CY14X116N), 512 K x 32 (CY14X116S)
1 Hands-off automatic STORE on power-down with only a
small capacitor
a STORE to QuantumTrap nonvolatile elements is intiated by
software, device pin, or AutoStore on power-down
1 RECALL to SRAM initiated by software or power-up
m High reliability
o Infinite read, write, and RECALL cycles
a1 1 million STORE cycles to QuantumTrap
0 Data retention: 20 years
m Sleep mode operation
m Low power consumption
a1 Active current of 75 mA at 45 ns
a Standby mode current of 650 pA
a1 Sleep mode current of 10 pA

m Operating voltages:
g CY14B116X: Vo =2.7V1t0 3.6 V
g CY14E116X: Vo =4.5V1t0 55V

m Industrial temperature: —40 °C to +85 °C

m Packages
0 44-pin thin small-outline package (TSOP II)
0 48-pin thin small-outline package (TSOP 1)
0 54-pin thin small-outline package (TSOP II)
0 165-ball fine-pitch ball grid array (FBGA) package

m Restriction of hazardous substances (RoHS) compliant

CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

16-Mbit (2048 K x 8/1024 K x 16/512 K x 32)

nvSRAM

m Offered speeds
1 44-pin TSOP II: 25 ns and 45 ns
1 48-pin TSOP |: 30 ns and 45 ns
3 54-pin TSOP Il: 25 ns and 45 ns
1 165-ball FBGA: 25 ns and 45 ns

Functional Description

The C ypress CY14X1 16L/CY14X116N/CY14X116S i s a fast
SRAM, with a no nvolatile element in each memory cel I. T he
memory is organized as 2048 K bytes of 8 bits each or 1024 K
words of 16  bits each o r 512 Kwords of 32 bits each. T he
embedded non volatile elemen ts inco rporate Qu antumTrap
technology, prod ucing the world’s mo st reli able nonvolatile
memory. The SRAM can be read and written an infinite number
of times. The nonvolatile d ata residin ginthe nonvolatile
elements do not change when data is written to the SRAM. Data
transfers fromth e SRAMto the nonvolatile e lements (the
STORE operation) takes place automatically at power-down. On
power-up, data is restored to the SRAM (the RECALL operation)
from th e non volatile me mory. Both th e STORE and RECALL
operations are also available under software control.

Errata: The engineering samples do not meet the address hold after end of write (tys) and static discharge voltage specifications. For information on silicon errata, see
Errata on page 33. Details include trigger conditions, devices affected, and proposed workaround.

Cypress Semiconductor Corporation
Document #: 001-67793 Rev. *G

198 Champion Court .

San Jose, CA 95134-1709 . 408-943-2600
Revised May 1, 2014
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Logic Block Diagram 2.3l
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Notes

.

Address A - Ay for x8 configuration, address Aq - Aqg for x16 configuration and address A, - A4g for x32 configuration.
Data DQg - DQ; for %8 configuration, data DQg - DQ5 for x16 configuration and data DQg - DQ3 for x32 configuration.
BLE, BHE are applicable for x16 configuration and B, Bg, B¢, Bp are applicable for x32 configuration only.

TSOP Il package is offered in single CE.TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal

logical combination of CE4 and CE, such that when CE4 is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH.
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Pinouts

Figure 1. Pin Diagram: 44-Pin TSOP Il (x8)
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NC[]1 O 44[1HsB NCLH1 O
An]2 43[nct! A;\z E i
A3 42[ A AT
A1|: 4 41:|A‘|8 A5
A5 40 A7 As s
A3|: 6 39 :IA16 ﬁl: 7
A7 38 A5 CEs
CEL]8 37[00E BgOE'IQO
DQy[]9 44-TSOPIl 36[1DQ; DQ;I:11 54 -TSOP ||
DQ,[]10 (x8) 35 1DQg DQ, []12 (x16)
Vee O] 11 _ 34 vgg Vee O]13
Vgs[J12 ~Top View 337y, Vss[J14  Top View
pQ,[13 (nottoscale) 33 po, DQs 15 (not to scale)
DQ3[]14 31:|DQ4 DQs []16
WE[]15 30 Veap BQGEZ
ALY e 291 Ay %Em
As 17 281 Ayg A O] 20
A )18 270, A [ 21
Ag[]19 261 Ay A, 22
Ao ] 20 251 A Ag ] 23
NC[] 21 24[INC AgEi‘;
NC
Nc[] 22 23[INC NG D26
NC []27
Figure 3. Pin Diagram: 48-Pin TSOP | (x8)
A 1 48 Agg
= ZO 47:'H1§3
A3 3 46 Vgg
Ap 4 455 Ay
= 4415 DOy
A6 435 Ne
A7 4215 DQy
REE WEN
1 9 ]
NC?sE 10 48 - TSOP | =R\
WE g 11 s K] DQy
CE, . 12 (x8) 37E Voo
Veap o 13 Top View 36 NC
“g E 12 (not to scale) gig 383
Ag 16 330 DQ
A 17 322 NC
A 18 313 DQ
As ] 19 302 NC
As 20 290 DQ
A 21 2810 OF
A3 22 27 Vss
A 23 26 B CEy
A 24 250 A

Note

5. Address expansion for 32-Mbit. NC pin not connected to die.

Figure 2. Pin Diagram: 54-Pin TSOP Il (x16)
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Pinouts (continued)

CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

PRELIMINARY

Figure 4. Pin Diagram: 48-Pin TSOP | (x16)

A A
X910 b s
M3 3 462 Vgg
A4 455 DQy3
At 5 4415 DGy
Ap 6 4319 DQyy
Ay 7 425 Dy
Ag 8 415 DQy3
A9 405 Doy
NC 1? 48 - TSOP | gg =] Bou
d ]
(\ZNEE d12 (x16) sh vgé
Veap = 13 Top View 365 DQyy
% E ]g (not to scale) gi g 88?0
Ag 16 33p DY
=l 325 DYy
Ay 18 315 DYy
As 19 30 2 DQg
As 20 290 DQy
A 21 280 OF
=) 27 Vss
Ay 23 269 CE
A2 50 A
Figure 5. Pin Diagram: 165-Ball FBGA (x16)
1 2 3 4 5 6 7 8 9 10 11
A NC Ag Ag WE BLE CE;4 NC OE As Ag NC
B NC DQgq DQ4 Ay BHE CE, NC A, NC NC NC
C Zz NC NC Vss Ao A; A, Vss NC DQ+s DQyy4
D NC DQ, NC Vss Vss Vss Vss Vss NC NC NC
G HSB NC NC Vee Vee Vss Vee Vee NC NC NC
K NC NC DQ4 Vee Vee Vss Vee Vee NC NC NC
N NC DQg DQs Vss A A1g Ag Vss NC NC NC
P NC NC NC Aq3 Aqg NC Aqg Aqo NC DQ¢4 NC
R NC NC Ass NC A7 NC Asg NCl6 Ay NC NC

Note

6. Address expansion for 32-Mbit. NC pin not connected to die.

Document #: 001-67793 Rev. *G

Page 5 of 38



>

T e

== CYPRESS

PERFORM

Pinouts (continued)

PRELIMINARY

CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

Figure 6. Pin Diagram: 165-Ball FBGA (x32)

1 2 3 4 5 6 7 8 9 10 11
A NC Ag Ag WE Ba CE;4 Bc OE As Ag NC
B NC DQg DQ, Ay Bg CE, Bp A, NC NC DQg1
C zz NC DQ, Vss Ao A; A Vss NC DQ,; | DQug
D NC DQ, DQs Vss Vss Vss Vss Vss NC NC DQs
E NC Veap DQg Vee Vss Vss Vss Vee NC DQys5 DQy
F NC DQ; DQ; Vee Vee Vss Vee Vee NC NC DQyy
G HSB NC DQ, Vee Vee Vss Vee Vee NC NC DQyg
H NC NC Vee Vee Vee Vss Vee Vee Vee NC NC
J NC NC DQq3 Vee Vee Vss Vee Vee NC DQyq DQqg
K NC NC DQg Vee Vee Vss Vee Vee NC NC DQqg
L NC DQg DQ1y4 Vee Vss Vss Vss Vee NC NC DQy4
M NC NC DQqs5 Vss Vss Vss Vss Vss NC DQy, DQ47
N NC DQqqg DQyy Vss Aqq Ao Ag Vss NC NC DQqg
P NC NC NC Az NC NC Asg Asp NC DQys3 NC
R NC NC Ass NC A7 NC A Nl Ay NC NC

Note

7. Address expansion for 32-Mbit. NC pin not connected to die.

Document #: 001-67793 Rev. *G
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Pin Definitions
Pin Name I/O Type Description
Ag— Ay Address inputs. Used to select one of the 2,097,152 bytes of the nvSRAM for the x8 configuration.
Ag—Aqg Input Address inputs. Used to select one of the 1,048,576 words of the nvSRAM for the x16 configuration.
Ag—Aqg Address inputs. Used to select one of the 524,288 words of the nvSRAM for the x32 configuration.
DQ. - DQ Bidirectional data I/O lines for the x8 configuration. Used as input or output lines depending on
0 7 operation.
Bidirectional data I/O lines for the x16 configuration. Used as input or output lines depending on
DQg — DQ5| Input/Output operation. 9 P P P 9
DQ. — DQ Bidirectional data I/O lines for x32 con figuration. Used as in put or output lines depending on
0 31 operation.
WE Ino t Write Enable input, Active LOW. When selected LOW, data on the I/O pins is written to the specific
P address location.
— Chip Enable input in TSOP Il package, Active LOW. When LOW, selects the chip. When HIGH,
CE deselects the chip.
Input
— P Chip Enable input in FBGA package. The device is selected and a memory access begins on the
CE4 CE; falling edge of CE4 (while CE, is HIGH) or the rising edge of CE, (while CE4 is LOW).
— Inout Output Enable, Active LOW. The Active LOW OE input enables the data output buffers during read
OE P cycles. Deasserting OE HIGH causes the I/O pins to tristate.
BLE/B,® Input Byte Enable, Active LOW. When selected LOW, enables DQ7—DQq.
BHE/Bg!®! Input Byte Enable, Active LOW. When selected LOW, enables DQ5-DQg.
§C[8] Input Byte Enable, Active LOW. When selected LOW, enables DQ,3-DQyg.
Bp/® Input Byte Enable, Active LOW. When selected LOW, enables DQ31—DQyy4.
Sleep Mode Enable. When the ZZ pin is pulled LOW, the device enters a low-power Sleep mode and
77191 Input consumes the lowest power. Since this input is logically AND’ed with CE, ZZ must be HIGH for normal
operation.
Vee Power Supply |[Power supply inputs to the device.
Vss Power Supply |Ground for the device. Must be connected to ground of the system.
Hardware STORE Busy (HSB).When L OW, this ou tput indicates th at a Hard ware ST ORE is in
HsB Inout/o progress. When pulled LOW external to the chip it initiates a nonvolatile STORE operation. After each
nput/Output | o rgware and Software STORE operation, HSB is driven HIGH for a short time (t yyyp) With standard
output high current and then a weak internal pull-up resistor keeps this pinHIGH (external pull-up resistor
connection optional).
Vv Power Supol AutoStore capacitor. Supplies power to the nvSRAM during power loss to store data from SRAM to
CAP PPY | nonvolatile elements.
NC NC No Connect. Die pads are not connected to the package pin.
Page 7 of 38

8. BLE, BHE are applicable for x16 configuration and EA, §B, ECY §D are applicable for x32 configuration only.

Notes
9. Sleep mode feature is offered in 165-ball FBGA package only.

Document #: 001-67793 Rev. *G
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Device Operation

The CY14X116L/CY14X116N/CY14X116S nvSRAM is made up
of two functional components paired in the same physical cell.
These area n SRAM memory cel lan dan onvolatile
QuantumTrap cell. Th e SRAM memory cell  operates as a
standard fast static RAM. Data in the SRAM is transferred to the
nonvolatile cel | (the  STORE opera tion) automatical ly at
power-down, or from the n  onvolatile cel | to th e SRAM (the
RECALL operation) on power-up. Both the STORE and RECALL
operations are also available under software control. Using this
unique architecture, all cells are stored and recalled in parallel.
During the STORE and RECALL operations, SRAM read and
write operations are inh ibited. T he CY14 X116L/CY14X116N/
CY14X116S supports infinite reads and writes to the SRAM. In
addition, it provides infinite RECALL operations from the nonvol-
atile cells and up to 1 million STORE operations. See the Truth
Table For SRAM Operatio nson p age 24 fora complete
description of read and write modes.

SRAM Read

The CY14X1 16L/CY14X116N/CY14X116S performs a read

cycle whenever CE and OE are LOW, and WE, ZZ, and HSB are
HIGH. T he a ddress spe cified o n pin s A g—Ayq or A g—Aqg Or
Ag—A4g determines which of the 2,097,152 d ata byteso r
1,048,576 words of 16 bits or 524,288 words of 32 bits each are
accessed. Byte enables (BLE, BHE) determine which bytes are
enabled to the o utput, in the case of 16-bit words and byte
enables (Bp, Bg, B¢, Bp) determine which bytes are enabled to
the output, in the case of 32-bit words. When the read is initiated
by an address transition, the outputs are valid after a delay of tap
(read cycle 1). If the read is initiated by CE or OE, the outputs
are valid at tacg or attpog, whichever islater (read cycle 2). The
data output repeatedly responds to address changes within the
taa access time without the ne ed for transitions on any control
input pins. This remains valid until another address change or
until CE or OE is brought HIGH, or WE or HSB is brought LOW.

SRAM Write

A write cycle is performed when CE and WE are LOW and HSB
is HIGH. The address inputs must be stable before entering the
write cycle and must remain stable until CE or WE goes HIGH at
the end of the cycl e. The dat a on the common I/O pins

DQy—DQj3 is written into the memory if it is valid tsp before the
end of a WE-controlled write or before the end of a CE-controlled
write. The Byte Enable inputs (BLE, BHE determine which bytes
are written, in the case of 16-bit words and Byte Enable inputs
(Ba, Bg, B¢, Bp) determine which bytes are written, in the case
of 32-bit words. Keep OE HIGH during the entire write cycle to
avoid data bus contention on the common I/O lines. If OE is left
LOW, the internal circuitry turns off the output buffers tyyg after

WE goes LOW.

Document #: 001-67793 Rev. *G

AutoStore Operation (Power-Down)

The CY14 X116L/CY14X116N/CY14X116S stores d ata to the

nonvolatile QuantumTrap cells using one of the three storage
operations. These three operations are: Hardware STORE,
activated by the HSB; Software STORE, activated by an address
sequence; AutoS tore, on de vice p ower-down. T he AutoStore
operation is a unique fea ture of n vSRAM and is enabled by
default on the CY14X116L/CY14X116N/CY14X1168S.

During normal operation, the device draws current from V¢ to
charge a ca pacitor conne cted toth e Vgap pin. This stored
charge is used by the chip to perform a STORE operation during
power-down. If the voltage on the V¢ pin drops below VgwitcH,
the part automatically disconnects the Vap pin from Ve and a
STORE operation is initiated with power provided by the V cap
capacitor.

Note If the capacitor is not connected to the Vap pin, AutoStore

must be disabled using the soft sequence specified in the section
Preventing AutoStore onpage 12. If AutoStore is emabled without
a capacitor on the V cpp pin, the device attempts an AutoStore

operation without sufficient charge to complete the STORE. This
corrupts the data stored in the nvSRAM.
Figure 7. AutoStore Mode

Yee

0.1 uF

AN
10 kQ
I

Veap
ss

— <

Figure 7 shows the proper connection of the storage capacitor
(Vcap) fo r the automatic STORE op eration. R eferto DC
Electrical Characteristics on page 13 for the size of the \Eap. The
voltage on the Vpp pin is driven to Vycap by a regulator on the
chip. A pulkup resistor should be placed on WE to hold it inactive
during power-up. This pull-up resistor is only effective if the WE
signal is in tristate during power-up. When the nvSRAM comes
out of po wer-up-RECALL, the h ost microcontroll er must be
active or the WE held i nactive u ntil the ho st microcontroller
comes out of reset.

To reduce unne cessary non volatile ST OREs, AutoS tore and
Hardware ST ORE operations are ignored unless at le ast one
write operation has taken place (which sets a write latch) since
the most recent ST ORE or RECALL cycle. Sof tware initiated
STORE cycl es are pe rformed re gardless of whethera  write
operation has taken place.

Page 8 of 38
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Hardware STORE (HSB) Operation

The CY14X116L/CY14X116N/CY14X116S provides the @ pin
to control and acknowledge the STORE operations. The HSB pin
is used to request a Hardware STORE cycle. When the HSB pin
is driven L OW, the de vice co nditionally in itiates a ST ORE
operation after tpg ay:- A STORE cycle begins only if a wr ite to
the SRAM has taken place since the last STORE or RECALL
cycle. The HSB pin also acts as an open drain driver (an internal
100-kQ weak pull-up resistor) th at is internally driven LOW to
indicate a busy con dition whe n the ST ORE (i nitiated by an y
means) is in progress.

Note After each Hardware and Software STORE operation, HSB
is driven HIGH for a short time (tyynp) with standard output high
current and then remains HIGH by an in ternal 100-kQ pull-up
resistor.

SRAM write operations that are in progress when HSB is driven
LOW by any means are given time (tpg_ay) to complete before
the STORE op eration i s_initiated. Howe ver, any SRAM  write
cycles requested after HSB goes LOW are inhibited until HSB
returns HIGH. If the write latch is not set, HSB is not driven LOW
by the device. However, any of the SRAM read and write cycles
are inhibited until HSB is returned HIGH by the host microcon-

troller or another external source.

During any ST ORE operation, regardless of how it is initiated,
the device continues to drive the HSB pin LOW, releasing it only
when the STORE is complete. Upon completion of the STORE
operation, the nvSRAM memory access is inhibited for t| 745
time after the HSB pin returns HIGH. Leave the HSB uncon-
nected if it is not used.

Hardware RECALL (Power-Up)

During po wer-up oraf teranylow-p ower cond ition
(Vee < Vswiten), an internal RECALL request is latched. When

Ve again exceeds the Vg tcy on power-up, a RECALL cycle
is automatically initiated and takes tyrgca to complete. During

this time, the HSB pin is driven LOW by the HSB driver and all
reads and writes to nvSRAM are inhibited.

Software STORE

Data is transferred from the SRAM to the nonvolatile memory by
a software address sequence. A Software STORE cycle is
initiated by executing sequential CE or OE controlled read cycles
from six sp ecific ad dress lo cations in e xact order. Durin g the

Document #: 001-67793 Rev. *G

STORE cycle, the pre vious nonvolatile da ta is first era sed,
followed by a store into the nonvolatile elements. After a STORE
cycle is initiated, further reads and writes are disabled until the
cycle is completed.

Because a sequence of re ads from spe cific addresses is used
for STORE initiation, it is i mportant that no other read or write
accesses intervene in the sequence. Otherwise, the sequence is
aborted and no STORE or RECALL takes place.

To ini tiate th e Sof tware ST ORE cycl e, th e foll owing read
sequence must be performed:

1. Read address 0x4E38 Valid Read

2. Read address 0xB1C7 Valid Read

3. Read address 0x83EO0 Valid Read

4. Read address 0x7C1F Valid Read

5. Read address 0x703F Valid Read

6. Read address 0x8FCO Initiate STORE cycle

The sof tware sequence may be clocked with CE-controlled
reads or OE-controlled reads, with WE kept HIGH for all the six
read sequences. After the sixth address in the sequence is

entered, the STORE cycle commences and the chip is disabled.
HSB is driven LOW. After the tgtorge cycle time is fulfilled, the

SRAM is activated again for the read and write operation.

Software RECALL

Data is transferred from the nonvolatile memory to the SRAM by
a sof tware address sequence. A sof tware RECA LL cycle is
initiated with a sequence of read operations in a manner similar
to the Software STORE initiation. To initiate the RECALL cycle,
perform the following sequence of CE or OE co ntrolled read
operations:

1. Read address 0x4E38 Valid Read

2. Read address 0xB1C7 Valid Read

3. Read address 0x83EOQ Valid Read

4. Read address 0x7C1F Valid Read

5. Read address 0x703F Valid Read

6. Read address 0x4C63 Initiate RECALL cycle

Internally, RECALL is a two-step procedure. First, the SRAM
data is cleared; then, the nonvolatile information i s transferred
into the SRAM cells. After the tgrgca L cycle time, the SRAM is

again ready fo rrea d and write opera tions. The RECALL
operation does not alter the data in the nonvolatile elements.

Page 9 of 38
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Sleep Mode

In Sleep mode, the device consumes the lowest power supply
current (Izz). The device enters a low -power Sleep mode after
asserting the ZZ pin LOW. After the Sleep mode is registered,
the nvSRAM does a STORE operation to secure the data to the
nonvolatile memory and then enters the low-power mode. The
device starts consuming | 7z current after tg ggp time from the
instance when the sleep mode is initiated. When the zz pin is
LOW, all input pins are ignored except the ZZ pin. The nvSRAM
is not accessible for normal operations while it is in sleep mode.

When the ZZ pin is de-asserted (HIGH), there is a delay tyake
before the user can access the device. If sleep mode is not used,
the ZZ pin should be tied to V.

Note When nvSRAM enters sleepmode, it initiates a nonvolatile
STORE cycle, which results in losing one endurance cycle for
every Sleep mode entry unless data has not been written to the
nvSRAM since the last nonvolatile STORE/RECALL operation.

Note If ZZ pin is LOW during power-up, the device will not be in
Sleep mode. However, the I/O’s are in tristate until ZZ pin is
de-asserted (HIGH).

Figure 8. Sleep Mode (Z) Flow Diagram

After tWAKE

- Device Ready

Power Applied

After tyrecaLL

CE = HIGH
ZZ = HIGH

CE = LOW;, ZZ = HIGH

Active Mode
(lec)

Standby Mode
- (Iss)

CE = Don't Care
ZZ = HIGH

CE = HIGH; ZZ = HIGH

Sleep Routine

i After tsieep

Sleep Mode
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Table 1. Mode Selection

PRELIMINARY

CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

CEl" WE OE BLE, BHE /Ba, Bg B Bpl'l| Ajs- A2 Mode /0 Power
H X X X X Not selected | Output High Z Standby
L H L L X Read SRAM | Output Data Active
L L X L X Write SRAM Input Data Active
L H L X 0x4E38 Read SRAM | Output Data Activel 3]

0xB1C7 Read SRAM | Output Data
0x83E0 Read SRAM | Output Data
0x7C1F Read SRAM | Output Data
0x703F Read SRAM | Output Data
0x8B45 AutoStore Output Data
Disable
L H L X 0x4E38 Read SRAM | Output Data Activel T
0xB1C7 Read SRAM | Output Data
0x83EQ Read SRAM | Output Data
0x7C1F Read SRAM | Output Data
0x703F Read SRAM | Output Data
0x4B46 AutoStore Output Data
Enable
L H L X Ox4E38 Read SRAM | Output Data | Active Igco!™!
0xB1C7 Read SRAM | Output Data
0x83EQ0 Read SRAM | Output Data
0x7C1F Read SRAM | Output Data
0x703F Read SRAM | Output Data
0x8FCO Nonvolatile | Output High Z
STORE
L H L X 0x4E38 Read SRAM | Output Data Activel ™I
0xB1C7 Read SRAM | Output Data
0x83E0 Read SRAM | Output Data
0x7C1F Read SRAM | Output Data
0x703F Read SRAM | Output Data
0x4C63 Nonvolatile | Output High Z
RECALL
Notes

10. TSOP |l package is offered in single CE. TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal
logical combination of CE4 and CE, such that when CE4 is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not
permitted on any of the chip enable pins (ﬁ for the single chip enable device; ﬁ1 and CE, for the dual chip enable device).

11. BLE, BHE are applicable for the x16 configuration and §A, EB, Ec, ED are applicable for the x32 configuration only.

12. While there are 21 address lines on the CY14X116L (20 address lines on the CY14X116N and 19 address lines on the CY14X116S), only 13 address lines (A14—A5)

are used to control software modes. The remaining address lines are don't care.

13. The six consecutive address locations must be in the order listed. WE must be HIGH during all six cycles to enable a nonvolatile operation.

Document #: 001-67793 Rev. *G
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CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

Preventing AutoStore

The Au toStore function is disab led by initia ting an AutoStore
disable sequence. A sequence of read operations is performed
in a manner similar to the Software STORE initiation. To initiate
the AutoStore disable sequence, the following sequence of CE
or OE controlled read operations must be performed:

. Read address 0x4E38 Valid Read

. Read address 0xB1C7 Valid Read

. Read address 0x83EOQ Valid Read

. Read address 0x7C1F Valid Read

. Read address 0x703F Valid Read

. Read address 0x8B45 AutoStore Disable

AutoStore is re-en abled by in itiating an AutoS tore ena ble
sequence. A seque nce of read ope rations is performed in  a
manner similar to the software RECALL initiation. To initiate the
AutoStore enable sequence, the following sequence of CE or OE
controlled read operations must be performed:

. Read address 0x4E38 Valid Read

. Read address 0xB1C7 Valid Read

. Read address 0x83EOQ Valid Read

. Read address 0x7C1F Valid Read

. Read address 0x703F Valid Read

. Read address 0x4B46 AutoStore Enable

DO WN =

DO WN =

Document #: 001-67793 Rev. *G

If the AutoStore function i s disabled or re-enabled, a ma nual
software STORE operation must b e p erformed to save the
AutoStore state through subsequent power-down cycles . The
part comes from the factory with AutoStore enabled and 0x00
written in all cells.

Data Protection

The CY14X116L/CY14X116N/CY14X116S pro tects dat a from
corruption d uring low volt age condi tions by inh ibiting all
externally initiated STORE and write operations. T he low
voltage condition is detected when V¢ is less than Vg tcn. If
the CY14X116L/CY14X116N/CY14X116S is in a write mode at
power-up (both CE and WE are L OW), aftera RECALL or
STORE, the write is in hibited until the SRAM is enabled after
t, znsg (HSB to output active). This protects against inadvertent
writes during power-up or brown out conditions.

Page 12 of 38



CY14B116L/CY14B116N/CY14B116S

CY14E116L/CY14E116N/CY14E116S

Notes
on page 33.
15. Typical values are at 25 °C, V¢ = Ve(Typ). Not 100% tested.

_
— . ==
PERFORM
Maximum Ratings
Exceeding maximum ratings may imp air th e useful life of the Package power dissipation
device. These user guidelines are not tested. capability (TA =25 °C) .ooeeeieeiieeieeee e 1.0W
Storage temperature ..........ccocoeiiiiinnnn. —65°C to +150 °C Surface mount lead soldering
Maximum accumulated Storage time temperature (3 SeCOndS) .......................................... +260 °C
At 150 °C ambient temperature...............ocoeeeveereen.. 1000 h DC output current (1 output at a time, 1s duration)..... 20 mA
At 85 °C ambient temperature...............ccc.. coeveenn.... 20 Years Static discharge voltagel™ ..., >2001V
Maximum junction temperature ...............coovveveeenn... 150 °C (per MIL-STD-883, Method 3015)
Supp|y Vo|tage on VCC relative to VSS Latch (U] o R 10 [ =T o | S > 140 mA
CYTABI16X: oot -0.5Vto+4.1V Operating Range
CYTAETIBX: oo -0.5Vto+7.0V _
) Ambient
Voltage applied to outputs Product Range Temperature Vee
in high-Z state...........cccccoiiiicincn. -05VtoVec+05V (Ta)
Input VOltage ......................................... —-0.5VtoVec+0.5V CY14B116X Industrial | =40 °C to +85 °C 27Vto36V
Transient voltage (<20 ns) on CY14E116X 45Vt055V
any pin to ground potential .................. -20VtoVgc+20V
DC Electrical Characteristics
Over the Operating Range
Parameter Description Test Conditions Min | Typ[™ | Max |Unit
Vee Power supply CY14B116X 2.7 3.0 3.6 \Y,
CY14E116X 4.5 5.0 5.5 \Y
lcct Average V¢ current | Values obt ained withou t ou tput loads|tgc = 25/30 ns - - 95 mA
| =0mA
(loyr =0 mA) tre = 45 ns _ _ 75 |mA
ICC2 Average V¢ current|All inputs don't care, Ve = Ve (Max). — 10 mA
during STORE Average current for duration tsTorg
lees Average V¢ current at|All inputs cycling at CMOS Levels. -5 0 - mA
trc = 200 ns, Values obtained without output loads (Igyt = 0 mA).
Vee (Typ), 25 °C
lcca Average V cpp current |All inputs don’t care. Average current for duration tstore — 6 mA
during AutoStore cycle
lsg Ve standby current  |CE > (Vo — 0.2 V). Viy<0.2Vor > (Vog [tre = 25/30 ns| - - 650 | pA
- 0.2 V)_. ‘ Stanqby curren t| evel after tre = 45 ns _ _ 500 uA
nonvolatile cycle is complete. Inputs are
static. f = 0 MHz.
I77 Sleep mode current All inputs are static at CMOS Level - - 10 pA
116! Input leakage current|Vee = Veg(Max), Vg < VNS Vee -1 - +1 pA
(except HSB)
Input _leakage current|Vee = Veg(Max), Vgs < VNS Vee —-100 - +1 pA
(for HSB)
14. Errata: The engineering samples do not meet the static discharge voltage spec of > 2001 V on the ZZ pin and istolerant up to 1100 V. For more information, see Errata
16. The HSB pin has louT = -2 UA for Voy of 2.4 V when both active HIGH and LOW drivers are disabled. When they are enabled standard Vo and Vg are valid. This
Page 13 of 38

parameter is characterized but not tested.

Document #: 001-67793 Rev. *G



PRELIMINARY

CY14B116L/CY14B116N/CY14B116S
CY14E116L/CY14E116N/CY14E116S

PERFORM

DC Electrical Characteristics (continued)
Over the Operating Range

Parameter Description Test Conditions Min | Typ[™ | Max |Unit
loz Offst ate  output|Vce = Vee(Max), Vgs < Vour < Ve, CE or OE > Viyor| -1 +1 A
leakage current BLE, BHE/Bp, Bg B¢ Bp > Vjyor WE <V
Viy Input HIGH voltage 2.0 Ve + 05| V
Vi Input LOW voltage Vgg — 0.5 0.8 \Y,
Vou Output HIGH voltage |lgyT = -2 mA 24 - \Y
VoL Output LOW voltage  |lgyt =4 mA - 0.4 \Y,
VCAP[17] Storage capacitor Between Vpp pin and Vgg 19.8 22 120 pF
Vyeppl!” 181 ngimum v qltage Vee = Ve (Max) CY14B116X - 4.5 \
;jhr;vzzvoizev cap Pinby CY14E116X - Vec—-0.5| V
Data Retention and Endurance
Over the Operating Range
Parameter Description Min Unit
DATAR Data retention 20 Years
NV¢e Nonvolatile STORE operations 1,000,000 Cycles
Capacitance
In the following table, the capacitance parameters are listed. [1%]
Parameter Description Test Conditions Max Unit
CiN Input capacitance Tp=25°C,f=1MHz, 8 pF
Cout Output capacitance Ve = Ve (Typ) 8 pF
Thermal Resistance
In the following table, the thermal resistance parameters are listed.!'®]
Parameter Description Test Conditions 44-TSOP |l | 48-TSOP | | 54-TSOP Il | 165-FBGA | Unit
Oa Thermal resistance Test conditions follow standard 44.6 35.6 411 15.6 °C/W
(Junction to ambient) | test methods a nd p rocedures
©®,c | Thermal resistance | [or measu ring thermal 24 2.33 46 2.9 °CIW
(Junction to case) impedance, in accordance with
EIA/JESD51.
Notes

17.Min Vap value guarantees that there is a sufficient charge available to complete a successful AutoStore operation. Max Vap value guarantees that the capacitor on
Veap is charged to a minimum voltage during a Power-Up RECALL cycle so that an immediate power-down cycle can complete a successful AutoStore. Therefore it
is always recommended to use a capacitor within the specified min and max limits.

18. Maximum voltage on Vcap pin (Vycap) is provided for guidance when choosing the Vap capacitor. The voltage rating of the Vap capacitor across the operating
temperature range should be higher than the Vy,cap voltage

19. These parameters are only guaranteed by design and are not tested.

Document #: 001-67793 Rev. *G
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Figure 9. AC Test Loads and Waveforms

For 3V (CY14B116X):

For Tristate specs

577 O 577 Q
3ov O AN/ 3.0V
R1 R1
output O l outputr O l
CL R2 o R2
30 pF l 789 0 5 pF 789 0
For 5V (CY14E116X):
For Tristate specs
963 O 963 Q
50V O AN/ 50V
R1 R1
outputr O l output O l
CL R2 C, R2
30 pF l 512 0 5 pF 512 0
AC Test Conditions
CY14B116X CY14E116X
Input pulse levels OVto3V OVto3V
Input rise and fall times (10%—90%) <3 ns <3 ns
Input and output timing reference levels 1.5V 1.5V

Document #: 001-67793 Rev. *G
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AC Switching Characteristics
Over the Operating Range[20]

Parameters o 25ns 30 ns 45 ns :
Cypress Parameter | Alt Parameter Description Min Max Min Max Min Max unit
SRAM Read Cycle
tace tacs Chip enable access time - 25 - 30 - 45 ns
tre P2 trc Read cycle time 25 - 30 - 45 - ns
tan [23] tan Address access time - 25 - 30 - 45 ns
thoe toe Output enable to data valid - 12 - 14 - 20 ns
tOHA[23] ton Output hold after address change 3 - 3 - 3 - ns
tLZCE[24] tz Chip enable to output active 3 - 3 - 3 - ns
thzce [21, 24] thz Chip disable to output inactive - 10 - 12 - 15 ns
t 70E [24] toLz Output enable to output active 0 - 0 - 0 - ns
thzoE [21, 24] tonz Output disable to output inactive - 10 - 12 - 15 ns
tpy [24] tpa Chip enable to power active 0 - 0 - 0 - ns
trp [24] tps Chip disable to power standby - 25 - 30 - 45 ns
toeE Byte enable to data valid - 12 - 14 - 20 ns
tLZBE[24] Byte enable to output active 0 - 0 - 0 - ns
tHZBE[21, 24] Byte disable to output inactive - 10 - 12 - 15 ns
SRAM Write Cycle
twe twe Write cycle time 25 - 30 - 45 - ns
tpwe twp Write pulse width 20 - 24 - 30 - ns
tsce tew Chip enable to end of write 20 - 24 - 30 - ns
tsp tow Data setup to end of write 10 - 14 - 15 - ns
thp toH Data hold after end of write 0 - 0 - 0 - ns
taw taw Address setup to end of write 20 - 24 - 30 - ns
tsa tas Address setup to start of write 0 - 0 - 0 - ns
tyal?d! twr Address hold after end of write 0 - 0 - 0 - ns
tuzwe [21, 24, 26] twz Write enable to output disable - 10 - 12 - 15 ns
tLzwe P4 tow Output active after end of write 3 - 3 - 3 - ns
taw Byte enable to end of write 20 - 24 - 30 - ns
Notes

20. Test conditions assume a signal transition time of 3 ns or less, timing reference levels of V¢/2, input pulse levels of 0 toVc(Typ), and output loading of the specified
loL/lon @and 30 pF load capacitance as shown in Figure 9.

21.thzcEs thzoe, thzee and tyzwe are specified with a load capacitance of 5 pF. Transition is measured +200 mV from the steady state output voltage.

22. WE must be HIGH during SRAM read cycles.

23. Device is continuously selected with ﬁ, OE and ﬁ, ﬁ/ﬁA, EB' §C, ED LOW.

24.These parameters are only guaranteed by design and are not tested.

25. Errata: The engineering samples do not meet the address hold after end of write (t5) specification of > 0 ns. The current silicon meets ty5 > 2 ns. For more information,
see Errata on page 33.

26. If WE is LOW when CE goes LOW, the outputs remain in the high impedance state.”
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Figure 10. SRAM Read Cycle 1. Address Controlled[?”- 28 29]

tRC

Address Valid }<

Address

< o >
Output Data Valid

Previous|Data Valid

Data Output

tOHA

Figure 11. SRAM Read Cycle 2: CE and OE Controlled[27: 29!

Address Address Valid ><
4 tRC 4 tHZCE »
_B1 < face
CE N
»i tAA
< LZCE [ : HZOE >
N W tDOE
OE N
P t z0e ‘ < tizee »
Y » ) >
_[30] P tose R
BLE BHE/BA, BB’ BC BD ) >
4 tLZBE =
High Impedance :
Data Output Output Pata Valid
tPU tPD
lee Standby Active

Notes
27.WE must be HIGH during SRAM read cycles
28. Device is continuously selected with CE, OE and BLE, BHE/B,, Bg B¢, Bp LOW.

29. HSB must remain HIGH during Read and Write cycles.

30. BLE, BHE are applicable for the x16 configuration and B, BB BC Bp, are applicable for the x32 configuration only.

31. TSOP Il package is offered in single CE and BGA package is offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal logical
combination of CE4 and CE, such that when CE4 is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not permitted

on any of the chip enable pins (CE for the single chip enable device; CE; and CE, for the dual chip enable device)
Page 17 of 38
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Figure 12. SRAM Write Cycle 1: WE Controlled!33: 38 37]

tWC

< >
Address Address Valid
tsce -l tia N
EG] « PN >
CE
t
- _[32] < BW #
BLE, BHE/By, Bg, B¢, B
taw N
l L
tPWE q
WE .
SA
) L
tsp - Yo o
l L) Ll
Data Input Input Data Valid
tzwe tzwe
—>» |[— < >
Data Output Previous Data High Impedance ><
Figure 13. SRAM Write Cycle 2: CE Controlled!33 35, 37]
tWC
# A
Address Address Valid
P tsa P tsce | toa g
CE
_____ _ tow N
BLE, BHE/By, B, Bg, Bp
tPWE
J— <
WE
Y tSD - tHD -
) >
Data Input Input Data Valid

High Impedance

Data Output

Notes
32.BLE, BHE are applicable for the x16 configuration and By, Bg B¢ Bp are applicable for the x32 configuration only.

33.If WE is LOW when CE goes LOW, the outputs remain in the high impedance state.

34. WE must be HIGH during SRAM read cycles.

35. HSB must remain HIGH during Read and Write cycles. o o e
36. TSOP Il package is offered in single CE. TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal
logical combination of CE4 and CE, such that when CE; is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not

permitted on any of the chip enable pins (ﬁ for the single chip enable device; ﬁ1 and CE, for the dual chip enable device).
37. CE or WE must be >V} during address transitions.
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Figure 14. SRAM Write Cycle 3: BHE, BLE/ B, Bg B¢ BpControlled!3% 40,411

Address Valid

HA

A
-
g R
y \4
\4

Address
_142)
CE
tSA »la
Y
[ -]
BLE, BHE/By, Bg, B¢, B
i tAW
I »
4 tF'WE -
WE
< tSD wla tHD -
Data Input Input Data Valid
Data Output High Impedance

38.BLE, BHE are applicable for the x16 configuration and B, Bg, B¢, Bp are applicable for the x32 configuration only.
39. If WE is LOW when CE goes LOW, the outputs remain in the high impedance state.

Notes
40. HSB must remain HIGH during Read and Write cycles.
41. CE or WE must be >V, during address transitions.
permitted on any of the chip enable pins (ﬁ for the single chip enable device; ﬁ1 and CE, for the dual chip enable device).

Document #: 001-67793 Rev. *G

42. TSOP Il package is offered in single CE. TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal
logical combination of CE4 and CE, such that when CE, is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not
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AutoStore/Power-Up RECALL Characteristics

Over the Operating Range

Parameter Description Min Max Unit
4 - i -
turecaLL | 3] Power-Up RECALL duration 30 ms
tstore 4 STORE cycle duration - 8 ms
toeLAY [45, 46] Time allowed to complete SRAM write cycle - 25 ns
VswitcH Low voltage trigger level CY14B116X - 2.65 \%
CY14E116X - 4.40 \Y
tVCCRISE[46] V¢ rise time 150 - us
VHDIS[46] HSB output disable voltage - 1.9 \Y
46 ive ti -
) HSB to output active time 5 us
tyanp!*® HSB HIGH active time - 500 ns
Figure 15. AutoStore or Power-Up RECALLM7]
v VCC
SWITCH iy i D - """ —"—"—"——— — 7 ’K ———————
Vhois _/ __________________________________ A
t [44] [44]
) VCCRISE t Note , lstore . | Note tsrore
—» (_HHHD t
48
Notg ] — | P Note[48]
HSB out
tDELAY’ V]
t t
AutoStore —> |2EE — | |
—> ‘tDELAY
Power-Up
RECALL ___| :
— < HRECALL < tHRECALL
Read & Write
Inhibited
(Rwi) I L I I ; |
Power-Up | Read & Write | BROWN | Power-Up | Read & Write | Power-down
RECALL | OuT | RECALL | AutoStore
| | AutoStore | | |
Notes

43. tyrecaLL starts from the time V¢ rises above Vg tcH.

44.1f an SRAM write has not taken place since the last nonvolatile cycle, no AutoStore or Hardware STORE takes place.
45. On a Hardware STORE and AutoStore initiation, SRAM write operation continues to be enabled for time tpg ay-

46. These parameters are only guaranteed by design and are not tested.

47.Read and Write cycles are ignored during STORE, RECALL, and while V¢ is below Vgytch.

48. During power-up and power-down, HSB glitches when HSB pin is pulled up through an external resistor.
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Sleep Mode Characteristics
Over the Operating Range
Parameter Description Min Max Unit
tWAKE Sleep mode exit time (ZZ HIGH to first access after wakeup) - 30 ms
tsLEEP Sleep mode enter time (ZZ LOW to CE don't care) - 8 ms
tzz1 ZZ active LOW time 50 - ns
twezz Last write to sleep mode entry time 0 - us
trzn ZZ active to DQ Hi-Z time - 70 ns
Figure 16. Sleep Model*9
VswiTcH -- 4/~ - -VswircH
Vee S
t t t
HRECALL , SEEP, < WAKE >
zz
t
WEZZ, | lg
WE
tz21
PZuN ’4,
DQ Data |
Read & Write
Inhibited
RWI | .
(RwWI) Power-Up 1 L e wite | Sleep ! ; Sleep | 1 Power-down
RECALL . Read&Write 1 gy ) Sleep | Exit 1 Read&Write 1 * 5 yostore
Note

49. Device initiates sleep routine and enters into Sleep mode after tg) ggp duration.
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Software Controlled STORE and RECALL Characteristics

Over the Operating Rangel®%: %11
Parameter Description 25 ns 30 ns 45 ns Unit
P Min Max Min Max Min Max
tre STORE/RECALL initiation cycle time 25 - 30 - 45 - ns
tsa Address setup time 0 - 0 - 0 - ns
tow Clock pulse width 20 - 24 - 30 - ns
tua Address hold time 0 - 0 - 0 - ns
tRECALL RECALL duration - 600 - 600 - 600 us
tss [52, 53] Soft sequence processing time - 500 - 500 - 500 us
Figure 17. CE and OE Controlled Software STORE and RECALL Cycle5"]
tRC tRC
Address X Address #1 \\ >F Address #6 \\
tSA tCW i tCW N
CE e ) A\
tsa ﬂ» <— -
» - <t"‘7/\ (@ < tia
oE \S (
D9
q_ , ‘ tHHHD
_ : a
HSB (STORE only) e izce O toeunn_|n ([)?g] (C t
—== 53 LZHSB
DQ (DATA) C High Impedance (" > <
! XS tSTORE/tRECALL 53 -
.
RWI N L
Figure 18. AutoStore Enable and Disable Cycle
tRC tRC
-
Address = ) Address #1 \ Address #6
t t PELCTEN
SA CW
(4] [ < (C
CE N
2 t
tSA > <1 7 tHA ﬂ» <T
— —— (( > ¢ HA
oF 3
tss -
t Yizce [55]
LzZCE ) l4> D Note toeLay
DQ (DATA) gg
RWI
Notes

50. The software sequence is clocked with CE controlled or OE controlled reads.
51. The six consecutive addresses must be read in the order listed in Table 1. WE must be HIGH during all six consecutive cycles.

52. This is the amount of time it takes to take action on a soft sequence command. Vcc power must remain high to effectively register command.

53. Commands such as STORE and RECALL lock out I/O until operation is complete which further increases this time. See the specific command.

54. TSOP Il package is offered in single CE. TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal
logical combination of CE4 and CE, such that when CE4 is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not
permitted on any of the chip enable pins (ﬁ for the single chip enable device; ﬁ1 and CE, for the dual chip enable device).

55. DQ output data at the sixth read may be invalid since the output is disabled at tpg| oy time.
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Hardware STORE Characteristics
Over the Operating Range
Parameter Description Min Max Unit
tDHsB HSB to output active time when write latch not set - 25 ns
tpHsB Hardware STORE pulse width 15 - ns
Figure 19. Hardware STORE Cyclel%6]
Write Latch set
{
L _ e PHSB > W
HSB (IN) [
P {STORE
- {DELAY ¢ HHHD
HSB (OUT) ) Ab‘
1l T|tLzHsB
RwWI

Write Latch not set

HSB pin is driven HIGH to V¢ only by internal
100 KQ resistor, HSB driver is disabled

_ . 'PHsB
HSB(N) € > \)
li
SRAM is disabled as long as HSB (IN) is driven LOW.
HSB (OUT)
'DELAY,
A\
RwWI “
Figure 20. Soft Sequence Processing’ v
Soft Sequence _| tss o Soft Sequence | tss
B Command " [ T Command " [~
Address Y)X)XxAlddress #1 Addiress #6 Ad@d@@d iress #6 X 0000
tSA tCW tCW
9] — ¥ € T C
CE /N A
VCC —

56. If an SRAM write has not taken place since the last nonvolatile cycle, no AutoStore or Hardware STORE takes place

57. This is the amount of time it takes to take action on a soft sequence command. Vcc power must remain high to effectively register command

Notes
58. Commands such as STORE and RECALL lock out I/O until operation is complete which further increases this time. See the specific command.
59. TSOP Il package is offered in single CE. TSOP | and BGA packages are offered in dual CE options. In this datasheet, for a dual CE device, CE refers to the internal
logical combination of CE4 and CE, such that when CE4 is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH. Intermediate voltage levels are not

permitted on any of the chip enable pins (CE for the single chip enable device; CE1 and CE; for the dual chip enable device).

Document #: 001-67793 Rev. *G
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Truth Table For SRAM Operations
HSB should remain HIGH for SRAM Operations.
For x8 Configuration
Single chip enable option (44-pin TSOP Il package)
CE WE OE Inputs and Outputs Mode Power
H X X High-Z Deselect/Power-down Standby
L H L Data out (DQy—-DQ7) Read Active
L H H High-Z Output disabled Active
L L X Data n (DQy-DQy)i Write Active
For x8 Configuration
Dual chip enable option (48-pin TSOP | package)
CE; CE, WE OE Inputs and Outputs Mode Power
H X X X High-Z Deselect/Power-down Standby
X L X X High-Z Deselect/Power-down Standby
L H H L Data out (DQy—DQ7) Read Active
L H H H High-Z Output disabled Active
L H L X Data in (DQy-DQ7) Write Active
For x16 Configuration
Single chip enable option (54-pin TSOP Il package)
CE WE OE BLE BHE Inputs and Outputs Mode Power
H X X X X High-Z Deselect/Power-down |Standby
L X X H H High-Z Output disabled Active
L H L L L Data ut DQy-0Q{s) Read Active
L H L L H Data out (DQy—-DQy); Read Active
DQg-DQ45in High-Z
L H L H L Data out (DQg-DQ45); Read Active
DQy-DQy in High-Z
H High-Z Output disabled Active
L L X L Data in (DQy-DQ15) Write Active
L L X L H Data in (DQy—DQy); Write Active
DQg-DQy5in High-Z
L L X H L Data in (DQg-DQ15); Write Active
DQy-DQy in High-Z
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For x16 Configuration
Dual chip enable option (48-pin TSOP | package and 165-ball FBGA package)
El CE, WE OE BLE | BHE Inputs and Outputs Mode Power
H X X X X X High-Z Deselect/Power-down Standby
X L X X X X High-Z Deselect/Power-down Standby
L H X X H H High-Z Output disabled Active
L H H L L L |Data out (DQy-DQy5) Read Active
L H H L L H |Data ut DQp-0OQ7); Read Active
DQg-DQ5 in High-Z
L H H L H L |Data out (DQg-DQ1s); Read Active
DQgy-DQy in High-Z
L H H H X X High-Z Output disabled Active
L H L X L L |Datain (DQy-DQys) Write Active
LHL X LH Data in (DQy-DQy); Write Active
DQg-DQ5 in High-Z
L L X H L |Datain (DQg-DQ1s); Write Active
DQg-DQy in High-Z
For x32 Configuration
Dual chip enable option (165-ball FBGA package)
E»] CE2 ﬁ E EA EB EC ED DQo—DQ7 DQB—Dle DQlG_DQ23 DQ24—DQ31 Mode Power
H X X | X X X X X High-Z High-Z High-Z High-Z deselect/ |Standby
Power
down
L X | X X X X X High-Z High-Z High-Z High-Z deselect/ |Standby
Power
down
L H X | X X X X X High-Z High-Z High-Z High-Z Selected | Active
L H H L L L L L Data out Data out Data out Data out Read all | Active
bits
L H H L L H H H Data out High-Z High-Z High-Z Read | Active
L H H L H L H H High-Z Data out High-Z High-Z Read | Active
L H H L H H L H High-Z High-Z Data out High-Z Read | Active
L H H| L H H H L High-Z High-Z High-Z Data out Read | Active
L H L | X L L L L Data in Data in Data in Data in Write all | Active
bits
L H L| X L H H H Data in High-Z High-Z High-Z Write | Active
L H L| X H L H H High-Z Data in High-Z High-Z Write | Active
L H L | X H H L H High-Z High-Z Da tain High-Z Write | Active
L H L| X H H H L High-Z High-Z High -Z Data in Write | Active
L H H| H X X X X High-Z High-Z High -Z High-Z Output | Active
disabled
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Operating

Range
Industrial

CYPRESS
Package Type

PERFORM

Ordering Code B?ggffrﬁ
51-85087 | 44-pin TSOP Il
51-85087 | 44-pin TSOP Il
44-pin TSOP I

51-85087
44-pin TSOP I

CY14B116L-Z2S25XI
54-pin TSOP 1l

CY14B116L-ZS25XIT
51-85087

CY14E116L-Z2S25XI
51-85160
54-pin TSOP |

165-ball FBGA

CY14E116L-ZS25XIT
51-85160
165-ball FBGA

CY14B116N-ZSP25XI
51-85195

CY14E116N-ZSP25XI
51-85195
165-ball FBGA

165-ball FBGA

CY14B116N-BZ25XI
51-85195

CY14B116N-BZ25XIT
CY14B116S-BZ25XI
51-85195
51-85195 | 165-ball FBGA
165-ball FBGA

CY14B116S-BZ25XIT
51-85195
48-pin TSOP |

CY14E116S-BZ25XI
CY14E116S-BZ25XIT
51-85183
51-85183 | 48-pin TSOP |
48-pin TSOP |

CY14B116L-Z30XI
51-85183
48-pin TSOP |

30
CY14B116L-Z30XIT
51-85183
48-pin TSOP |

CY14E116L-Z30XI
51-85183
48-pin TSOP |

CY14E116L-Z30XIT
51-85183
48-pin TSOP |

CY14B116N-Z30XI
51-85183
48-pin TSOP |

CY14B116N-Z30XIT
51-85183

51-85087 | 44-pin TSOP I
44-pin TSOP 1l

CY14E116N-Z30XI

CY14E116N-Z30XIT

CY14B116L-ZS45XI
51-85087

51-85087
44-pin TSOP I

44-pin TSOP ||

48-pin TSOP |

45

CY14B116L-ZS45XIT
CY14E116L-ZS45XI
51-85087
51-85183

48-pin TSOP |
48-pin TSOP |

CY14E116L-ZS45XIT
51-85183

51-85183
48-pin TSOP |

n TSOP |

CY14B116L-Z45XI
CY14B116L-Z45XIT
51-85183

48-pi

48-pin TSOP |

CY14E116L-Z45XI
51-85183

54-pin TSOP Il

CY14E116L-Z45XIT
CY14B116N-Z45XI
51-85183
51-85160

54-pin TSOP 1l
48-pin TSOP |

CY14B116N-Z45XIT
51-85160

48-pin TSOP |

CY14B116N-ZSP45XI
CY14B116N-ZSP45XIT
51-85183
51-85183

165-ball FBGA
165-ball FBGA

CY14E116N-Z45XI
51-85195

165-ball FBGA

CY14E116N-Z45XIT
51-85195

CY14B116N-BZ45XI
51-85195

165-ball FBGA

CY14B116N-BZ45XIT
51-85195

CY14B116S-BZ45XI
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Ordering Code Definitions

CY14B 116 L -ZS25XIT

Option:
T - Tape & Reel
Blank - Std.
Temperature:
| - Industrial (—40 to 85 °C)

Pb-Free ;
Speed:
25-25ns
30-30ns

Package: 45-45ns

ZS -44-TSOPII -

ZSP - 54-TSOP Il Data 3us:

BZ - 165-FBGA )
65-FBG N- x16
S -x32
Density:
116 - 16-Mbit
Voltage:
B-3.0V
E-50V
—_14 - nvSRAM
Page 27 of 38
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Package Diagrams
Figure 21. 44-Pin TSOP Il package outline (51-85087)
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Package Diagrams (continued)
Figure 22. 48-Pin TSOP | package outline (51-85183)
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DIMENSIONS IN INCHES[MM] MIN.
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Package Diagrams (continued)
Figure 23. 54-Pin TSOP Il package outline (51-85160)
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Figure 24. 165-ball FBGA (15 mm x 17 mm x 1.40 mm) package outline (51-85195)
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Acronyms
Acronym Description
CMOS Complementary Metal Oxide Semiconductor
EIA Electronic Industries Alliance
FBGA Fine-Pitch Ball Grid Array
1/0 Input/Output
JESD JEDEC Standards
nvSRAM [nonvolatile Static Random Access Memory
RoHS Restriction of Hazardous Substances
RWI Read and Write Inhibited
TSOP lI Thin Small Outline Package

Document #: 001-67793 Rev. *G

Document Conventions

Units of Measure

Symbol Unit of Measure
°C degrees celsius
Hz hertz
Kbit kilobit
kHz kilohertz
kQ kiloohm
A microampere
mA milliampere
uF microfarad
Mbit megabit
MHz megahertz
us microsecond
ms millisecond
ns nanosecond
pF picofarad
\% volt
Q ohm
W watt
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This section describes the errata for the 16-Mbit (2048K x 8,1024 K x 16, 512 K x 32) nvSRAM product family. Details include errata
trigger conditions, scope of impact, available workaround, and silicon revision applicability.

Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number Device Characteristics
CY14B116L 3V, 16-Mbit, 2048 K x 8, asynchronous interface nvSRAM
CY14E116L 5V, 16-Mbit, 2048 K x 8, asynchronous interface nvSRAM
CY14B116N 3V, 16-Mbit, 1024 K x 16, asynchronous interface nvSRAM
CY14E116N 5V, 16-Mbit, 1024 K x 16, asynchronous interface nvSRAM
CY14B116S 3V, 16-Mbit, 512 K % 32, asynchronous interface nvSRAM
CY14E116S 5V, 16-Mbit, 512 K x 32, asynchronous interface nvSRAM

16-Mbit (2048 K x 8, 1024 K x 16, 512 K x 32) nvSRAM Qualification Status
Engineering Samples (ES).

16-Mbit (2048 K x 8, 1024 K x 16) nvSRAM Errata Summary
The following table defines the errata applicability to the available CY14B116x/CY14E116x family of devices.

Silicon :
Iltems Part Number Ry A Fix Status

1. Address hold after end of write (tHA) does |All parts listed in the “Pa rt Numbers| Rev 1 |Will be fixed in the next silicon

not meet the datasheet specification Affected” table revision
2. Static discharge voltage (Human Body CY14B116N Rev 1 |Will be fixed in the next silicon
Model) does not meet the datasheet CY14E116N revision
specification on the ZZ pin CY14B116S
CY14E116S
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1. Address hold after end of write (tys) does not meet the datasheet specification
The engineering samples do not meet the address hold after end of write (tya) specification of tya = 0 ns in the datasheet. The

m Problem Definition
current silicon meets typ 22 ns

m Parameters Affected
Address hold after end of write (tya).
m Trigger Condition(S)
Change the address to a new address within 2 ns after the end of the current SRAM write cycle, which can be initiated by one of
the following methods:
a. The address changes within 2 ns after toggling the WE control LOW to HIGH in case of WE controlled SRAM Write operation
This is applicable to all bus widths (x 8, x 16, and x 32).
b. The address changes within 2 ns after toggling the CE control LOW to HIGH in case of CE controlled SRAM Write operation.
c. The address changes within 2 ns after toggling the byte enable controls (BHE BLE / BA BB BC BD) LOW to HIGH in case of

This is applicable to all bus widths (x 8, x 16, and x 32).
byte enable controlled SRAM write operation. BHE, BLE controls are applicable for the x 16 interface, and B, Bg, B¢, Bp controls

are applicable for the x 32 interface.

m Scope of Impact

SRAM write operation in nvSRAM either by WE / CE controlled Write or Byte Enable (BHE, BLE / Ba, Bg, Bc, BD) controlled Write

must hold the current addre ss for at least 2 ns after conclu ding the cu rrent SRAM write o peration by toggling the con trol
signal/signals from LOW to HIGH. Figure 25 shows an example of tys measurement in a WE controlled SRAM Write Cycle

It can corrupt the SRAM data at random memory locations
m Workaround
The engineering samples will require tya 2 2 ns against datasheet specification of ty4 2 0 ns. The memory controller executing the

s

Figure 25. Example of ty, measurement in a WE Controlled SRAM Write Cycle
tHA =22ns

» twe
D) \
Address Address Valid N .
< tsce > tha ! >
CE )
tBW
- _ < >
BLE, BHE/BA, BB' BC BD

»i tAW »
) >

tPWE >

WE .
»i SA »
) >
< tsp wle o -
) L) L
Data Input Input Data Valid
tzwe fizwe
— > <« < >
Data Output Previous Data High Impedance
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m Fix Status
This issue will be fixed in the next silicon revision
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2. Static discharge voltage (Human Body Model) does not meet the datasheet specification on the 7z pin

The engineering samples do not meet the static discharge voltage (Human Body Model) specification in the datasheet of > 2001 V

m Problem Definition
on the ZZ pin. The current silicon is tolerant up to 1100 V on ZZ pin.

None.

m Parameters Affected
m Trigger Condition(S)
Static discharge voltage (Human Body Model) = 1101 V may fail the ESD test on the ZZ pin.

An ESD, which is higher than 1100 V on the zz pin can destroy the part. All other pins (except the zz pin) meet the datasheet ESD

m Scope of Impact
None. The device should operate in an environment where ESD susceptibility does not exceed 1100 V.

specification.

m Workaround

m Fix Status
This issue will be fixed in the next silicon revision.
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Document History Page

Document Title: CY14B116L/CY14B116N/CY14B116S/CY14E116L/CY14E116N/CY14E116S, 16-Mbit (2048 K x 8/1024 K x

16/512 K x 32) nvSRAM
Document Number: 001-67793

Rev.

ECN No.

Orig. of
Change

Submission
Date

Description of Change

*%

3186783

GVCH

03/02/2011

New datasheet.

*A

3202367

GVCH

03/22/2011

Updated DC El ectrical Cha racteristics (C hanged maximum value of | gg
parameter from 3 mA to 500 pA).

*B

3459888

GVCH

12/09/2011

Changed status from “Advance” to “Preliminary”.

Updated Pinouts (Updated Figure 5 and Figure 6).

Updated Pin Definitions (Updated ZZ pin description).

Updated DC El ectrical Ch aracteristics (Chan ged ma ximum value of | ¢4
parameter from 70 mA to 95 mA for tgc = 25 ns, changed maximum value of
lcc1 parameter from 50 mA to 75 mA for ¢ = 45 ns, changed typical value of
lccs parameter from 35 mAto5 0 mA, ch anged maximum value of | g4
parameter from 10 mA to 6 mA, changed maximum value of Igg parameter
from 500 p A to 6 50 pA, ad ded V cpp parameter values for CY14C 116X,
changed minimum value of V cpp parameter from 20 p F to 19 pF, changed
typical value of Voap parameter from 27 pF to 22 pF respectively, added Note
16 and referred the same note in Voap parameter).

Updated Thermal Resistance (Added values).

Updated AC Switching Characteristics (Added Note 20 and referred the same
note in Parameters column).

Updated AutoStore/Power-Up RECALL Characteristics (Changed maximum
value of tyrecaLL parameter from 40 ms to 60 ms for CY14C116X, changed

maximum value oft yrecarL P arameter from20m sto 30ms f or
CY14B116X/CY14E116X, changed maximum value of tyyakg parameter from
40 ms to 60 msfor CY14C116X, changed maximum value of tyake parameter

from 20 ms to 30 ms for CY14B116X/CY14E116X).
Updated Software Controlled STORE and RECALL Characteristics (Changed
maximum value of t Rgca L parameter from 300 ps to 60 O ps, ch anged

maximum value of tgg parameter from 200 ps to 500 ps).

Updated Ordering Information (Updated part numbers).
Updated Package Diagrams (To current revision).

*C

3510173

GVCH

01/27/2012

Updated Ordering In formation (Removed CY14E1 16N-ZS25X| and adde d
CY14B116N-Z25X] part number).
Updated in new template.

*D

3733467

GVCH

09/14/2012

Updated Device Operation (Added Figure 8 under Sleep Mode).

Updated Maximum Ratings (Ch anged “Ambie nt te mperature with po wer
applied” to “Maximum junction temperature”).

Updated DC Electrical Characteristics (Added Vy,cap parameter and its details,
added Note 18 and referred the same note in V\,cap parameter, also referred
Note 19 in Vy,cpp parameter).

Updated Capacitance (Changed maximum value of Cjy and Coyt parameters
from 7 pF to 11.5 pF).

Added Sleep Mode and Figure 16 (Corresponding to SLEEP Mode).
Updated Package Diagrams (spec 51-85087 (Changed revision from *D to*E).
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Document History Page (continued)

Document Title: CY14B116L/CY14B116N/CY14B116S/CY14E116L/CY14E116N/CY14E116S, 16-Mbit (2048 K x 8/1024 K x
16/512 K x 32) nvSRAM
Document Number: 001-67793
Orig. of | Submission -
Rev. ECN No. Change Date Description of Change
*E 4198509 GVCH 01/23/2014 |Updated Features:
Removed 2.5 V operating range voltage support.
Added 54-pin TSOP Il package related information.
Updated Logic Block Diagram
Updated Device Operation:
Updated AutoStore Operation (Power-Down):
Removed sentence “The HSB signal is monitored by the system todetect if an
AutoStore cycle is in progress.”
Updated DC Electrical Characteristics:
Updated Test Conditions of Igg parameter and also updated the corresponding
values.
Changed maximumvalue of V, parameter from “Vgc + 0.3V t0“Vc + 0.5 V7,
Updated Vpp value from 20 uF to 19.8 uF.
Added Note 20.
Updated Capacitance:
Changed maximum value of C;y and Cqyt parameters from 11.5 pF to 8 pF.
Updated Sleep Mode:
Changed maximum value of tzzy parameter from 20 ns to 70 ns.
Updated Figure 8 and Figure 16 for more clarity.
Updated Truth Table For SRAM Operations for more clarity.
Updated Ordering Information (Updated part numbers).
Updated Package Diagrams:
Added 54-pin TSOP Il package related information (Figure 23).
*F 4303589 GVCH 03/20/2014 |Updated Thermal Resistance:
Updated values of ® j, and © j; parameters.
Updated in new template.
Completing Sunset Review.
*G 4366689 GVCH 05/01/2014 |Updated Sleep Mode:
Updated description.
Updated DC Electrical Characteristics:
Removed “RTC running on backup power supply” in test cond itions of | z»
parameter.
Added Note 14 and 25.
Updated Ordering Information (Updated part numbers (Added Part numbers
namely CY14B116N-ZSP45XI, CY14B116N-ZSP45XIT, CY14E116S-BZ25XI]
and CY14E116S-BZ25XIT)).
Added Errata.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP
Itherf.ace cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training

cypress.com/go/plc
Technical Support

Memory cypress.com/go/memory

PSoC cypress.com/go/psoc cypress.com/go/support
Touch Sensing cypress.com/go/touch

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2011-2014. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,

and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without

the express written permission of Cypress.
Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not

assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer

assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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